A commercial aflatoxin detection ELISA kit, RIDASCREEN ® FAST Aflatoxin , was validated with corn samples naturally contaminated with aflatoxin and non-contaminated reference corn samples according to the Japanese Notification Method ShokuAnHatsu 0816-7. The trueness, intra-laboratory repeatability, intermediate precision, limit of detection and limit of quantitation were found to be 91%, 10%, 6.4%, 0.6 g/kg and 2 g/kg, respectively, and the performance of the kit was recognized as complying with all criteria in the Supplement Table of the Notification. These data suggest that this kit is useful as a simplified device to screen out negative corn samples contaminated with less than 4 g/kg.
validated by S.-Konishi et al. together with other test kits S.- Konishi et al. 2007 , and enlisted as one of simplified devices or test kits in screening out AFB 1 negative corn samples for further HPLC or LC-MS/MS analysis in the Supplement sheet 2 of the notification MHLW, 2006 . Together with the notification on the method for the detection of total AFs, screening out AF negative corn samples with a simplified device was permitted in another notification as long as the device was validated and complied with all requirements in the Supplement Table in the notification MHLW, 2011d . In this notification, the samples found to contain total AFs at less than 4 g/kg can be interpreted as negative with the simplified device and would not have to be subject to further analysis. However, the samples found to contain AFs at 4 g/kg or more cannot be interpreted as negative with the simplified device only and should be analyzed further with HPLC or LC-MS/ MS. Therefore, it was necessary to conduct validation studies of this kit as to whether it complies with all requirements in the Supplement Table. Especially, it was also important to check whether this kit precisely detects around 4 g/kg of AFs.
Naturally AF-contaminated or non-contaminated reference standard corn materials Trilogy Analytical Laboratory, Inc., Washington, MO, USA were used in In Japan, the importation of food from various foreign countries is increasing year by year. The registration for the importation approval totalized more than 2 million 2,001,020 in 2010 and their weight was 31,801,900 t MHLW, 2011a . Aflatoxins, abbreviated as AFs hereafter, are one of the important contaminants to check for in imported foods. Effective tools to analyze AFs in a large range of samples are required by many laboratories.
Originally, Japanese regulations stated that all food products should contain no AFs, but in fact, only AFB 1 was regulated at a level of 10 g/kg MHW, 1971 . Recently, according to the increasing volume of international trade, regulations had to be adjusted to reflect global trends. Therefore, the regulation was amended to deal with the total AFs from AFB 1 MHLW, 2011b . Then, the official method to analyze total AFs was notified MHLW, 2011c .
The commercially available AF detection kit, RIDASCREEN ® FAST Aflatoxin R-Biopharm, Darmstadt, Germany , abbreviated as this kit hereafter, is a competitive ELISA kit for the quantitative analysis of AF in cereals and feed. In Japan, this kit was Note respectively, as shown in Table 1 . There was no cross reactivity to deoxynivalenol, fumonisin B 1 , zearalenone, ochratoxin A or T-2 toxin.
Corn reference samples naturally contaminated with 2.7, 4.5, 9.4 or 19 g/kg of total AF were each subjected to extraction 10 times in a day according to the manual and examined with this kit in order to obtain the average concentration and the relative standard deviation abbreviated as RSD here . The intralaboratory repeatability was calculated as the average this study. The concentration of total AFs in the naturally contaminated materials was confirmed by a method of AOAC OMA994.08 by the company Trucksess et al., 1994 . The sample preparation was carried out as follows. Five 5 g of the well ground corn sample was mixed with 25 ml of methanol 70% . The mixture was shaken vigorously for 3 min. The resultant homogenate was filtered through a Whatman No.1 filter paper. One 1 ml of the filtrate was diluted with 1 ml of distilled water. Fifty 50 l of the diluted filtrate was used for the ELISA determination. The ELISA procedure was carried out according to the manual of this kit. The tests were done in duplicate by using 2 wells. Trilogy s standard AF reagents were used as a reference in this study.
In order to investigate the recovery of each AF B 1 , B 2 , G 1 or G 2 with this kit, each of the 4 AF species were separately spiked into the non-contaminated reference corn sample at a concentration of 5 g/kg. Each sample was analyzed with this kit as 4.3, 3.8, 3.0 and 1.9 g/kg, respectively. The recovery of each AF species was calculated as 86, 76, 60 and 38%, respectively. Single contamination by AF G 2 has not been reported by the survey of the Food Safety Commission of Japan. In all cases of G 2 contamination, G 2 appeared together with B 1 , B 2 and G 1 FSC 2009 . As contamination by only G 2 is almost completely unlikely in the present situation, the low recovery, 38%, of G 2 has no significant influence on the screening of total AFs practically. The recovery of G 1 was also low at 60%. However, in all cases of G 1 contamination, G 1 always appeared together with B 1 , or B 1 , B 2 and G 2 FSC 2009 . Even if a positive sample 10 g/kg were to include only G 1 , the sample would not give a false negative result 4 g/kg . The low recovery of G 1 or G 2 would not affect the screening of total AFs practically.
Each of the 4 AF species, B 1 , B 2 , G 1 and G 2 , were separately spiked into the non-contaminated reference corn samples to a final concentration of 5, 15, 45, 135 g/kg. AFs were extracted and determined with this kit. B/B 0 values in each concentration were calculated with a percentage rate of the optical absorbance at each concentration to that of the 0 g/kg standard solution in this kit. IC 50 50% inhibitory concentration: the concentration when B/B 0 value shows 50% was also calculated. The cross reactivity was calculated according to the guidelines of the ISO 18330:2003 IDF 188:2003 , as the percentage ratio of the IC 50 value of the AFB1 to that for competitors. The IC 50 values for AF B 1 , B 2 , G 1 and G 2 were 10.3, 11.8, 14.2 and 28.9 g/kg, respectively. The results obtained using this kit showed the following cross reactivity for each AF: 87%, 73% and 36% for B 2 , G 1 and G 2 , Table, it was conducted in this study. A corn reference sample naturally contaminated with 4.5 g/kg of total AFs was subjected to extraction twice in a day according to the manual and examined with this kit in 3 different laboratories. This was repeated continuously for 5 days. The average concentration, recovery and RSD of each laboratory were calculated with each value detected by this kit. Both the average recovery and the standard deviation of results from 3 laboratories were calculated from the recovery and the average concentration of each laboratory. The inter-laboratory reproducibility was calculated as the rate of standard deviation to the average of 3 concentrations. As shown in Table 4 , the average recovery and the inter-laboratory reproducibility were recognized as 99% and 5.2%, respectively. As a high recovery percentage and low value indicating good inter-laboratory reproducibility were recognized, this kit may practically be useful as a device with which we can screen out negative samples at the 4 g/kg level. The recovery and the intermediate precision were calculated in each laboratory. The recovery from laboratory A, B and C was found to be 96%, 97% and 105%, respectively. The intermediate precision was 5.4%, 14% and 10%, respectively. All of the values of the RSD in each concentration. As shown in Table 2 , the RSD or the intra-laboratory repeatability was between 6.8%, 14% and 10%, respectively. The results show a good compliance to the requirement for the intra-laboratory repeatability of 25% not only in the low concentration range which is required in the AF screening but also in whole range detectable with this kit.
Corn reference samples naturally contaminated with 2.7, 4.5, 9.4 or 19 g/kg of total AF were each subjected to extraction twice in a day according to the manual and examined with this kit. This was repeated continuously for 5 days. The average concentration, recovery and RSD of each sample were calculated with each value detected by this kit. The trueness was defined here as the percentage recovery of the concentration. The intermediate precision was calculated with each RSD. As shown in Table 3 , the trueness or the intermediate precision was calculated as 91% and 6.4%, respectively, so this kit conforms with the requirement for the trueness or the intermediate precision as 70%-120% and <35% , respectively, in the Supplement Table. Since high trueness, 96% and low RSD, 5.2%, were recognized in 4.5 g/kg contaminated samples, it suggests that this kit is practically useful as a tool with which we can accurately screen out negative samples at the 4 g/kg level.
Though the inter-laboratory reproducibility study is detection and the limit of quantitation were found to be 0.6 g/kg and 2 g/kg, respectively. The quantitation limit of 2 g/kg was the same value as the requirement 2 g/kg in the Supplement Table. We checked the stability within expiration, batch to batch variation and the ruggedness also according to the Supplement Table. There is no description of the acceptable range in the Supplement Table. As shown in Table 6 , the fluctuation of the IC 50 was seemed to be at an acceptable level for 6 months RSD: 9.8% . Table  7 shows there was no big difference between 3 lots RSD: 11% . Table 8 shows there was no big fluctuation on the activity with incubation temperature at the range between 18 and 30 RSD:7.9% . From these data, this test kit meets with all requirements listed in the Supplement Table of the notification MHLW, 2011d . This kit may be useful as a convenient device for screening out corn samples contaminated with less than 4 g/kg total AFs. This kit is useful not only for Japanese analysts but also for people who want to export corn to Japan.
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Ten 10 non-contaminated reference corn samples were subjected to extraction and the total AF concentration was analyzed with this kit. The concentrations were estimated with extrapolation of the calibration curve. The limit of detection was calculated with the average of 10 concentrations plus double of the standard deviation. As there was no description about how to calculate the limit of quantitation in the requirements of the Supplement, it was calculated with the average of 10 concentrations plus 9 times the value of the standard deviation according to the DIN 32645 DIN, 2008 . As shown in the Table 5 , the limit of 
